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INTRODUCTION 


The  Roan  Mountain  Recreation  Area  covers  about  5,000  acres  of  National 
Forest  land  in  eastern  Tennessee  and  western  North  Carolina.  The 
mountain  is  well  known  for  its  scenic  beauty  and  unusual  plant  and 
animal  life.  It  is  noted  for  having  the  world's  largest  rhododendron 
gardens  (Rhododendron  catawbiense)  and  also  for  the  spruce  fir  type 
(Picea  rubens  and  Abies  f raseri ) ,  which  cover  the  top  of  the  mountain 
(Figures  1  and  2).  The  recreation  area  is  managed  by  the  Toecane 
District  of  the  Pisgah  National  Forest  in  North  Carolina  and  the  Unaka 
District  of  the  Cherokee  National  Forest  in  Tennessee. 

The  balsam  woolly  aphid,  Adelges  piceae  (Ratz.)  was  introduced  into 
the  United  States  from  Europe  around  1900  and  was  detected  in  the 
southern  Appalachian  Fountains  in  1957  (Speers,  1958).  The  aphid  was 
found  on  Roan  Mountain  in  1962  (Ciesla  and  Buchanan,  1962).  It  has 
killed  thousands  of  fir  on  the  Roan  but  its  impact  has  been  reduced 
drastically  by  a  vigorous  suppression  program  carried  out  by  the 
Toecane  Ranger  District. 

Suppression  methods  used  to  reduce  the  impact  of  the  aphid  on  Roan 
Mountain  include  removal  of  infestations  through  commercial  Christmas 
tree  sales,  chemical  spraying  with  lindane  and  silvicultural  methods 
(Figure  3) . 

The  purpose  of  this  report  is  to  present  the  current  status  of  the 
balsam  woolly  aphid  on  Roan  Mountain.  The  data  for  this  report  were 
collected  by  personnel  from  the  Forest  Pest  Management  Group  at  Ashe- 
ville,  N.  C,  and  the  Pisgah  National  Forest. 


Figure  1.  An  aerial  view  of  the  western  half  of  Roan  fountain 
showing  spruce  fir  type  and  rhododendron  gardens. 


-2- 


-*>  .*  ;■■ 


v  :■■•*;■■. 


».-..  £ ;  * 


Figure  2.  Combination  of  Fraser  fir  and  rhododendron  on  Roan 
Mountain  blend  together  to  produce  an  unusual  alpine 
setting. 


-3- 


Figure  3.  Chemical  suppression  of  balsam  woolly  aphid  on 
Roan  Mountain. 


-4- 


TECHNICAL  INFORMATION 


Insect  -     Balsam  woolly  aphid,  Adelges  piceae  (Ratz.). 

Host         -  The  host  tree  of  balsam  woolly  aphid  on  Roan  Mountain  is 
Fraser  fir,  Abies  fraseri    (Pursh)  Poir. 

Type  of  Damage  -  The  aphid  feeds  on  the  parenchyma  of  the  cortex  on 
the  stem,  branches  or  twigs  by  inserting  its  long  mouth  parts  into 
this  tissue.     It  injects  a  hormone  into  the  tissue  which  causes 
thick-walled  cells  to  form.     These  abnormal   cells  interfere  with 
conduction  and  result  in  the  death  of  the  host  in  two  to  five  years. 

Life  Cycle  of  the  Aphid  -  It  has  two  and  occasionally  three  genera- 
tions per  year  in  North  Carolina  (Amman,  1962).     The  adult  aphid 
deposits  about  100  eggs  that  hatch  into  motile  nymphs   (crawlers)   in 
about  12  days.     Within  about  eight  days  the  nymphs  settle  on  the 
tree  and  insert  their  mouth  parts  to  begin  the  cycle  again.     The 
aphid  is  wingless  and  parthenogenetic.     There  are  no  males   (Figure  4) 


METHODS 


Aerial  photographic  and  ground  surveys  were  conducted  on  Roan  Mountain 
during  August  1974.  A  continuous  strip  of  color  infrared  photographs 
was  made  across  the  crest  of  the  mountain  which  provided  about  85 
percent  coverage  of  the  spruce  fir  type.  All  spots  of  dying  fir  were 
located  on  the  photo  transparencies  and  ground  checks  were  made  in 
those  stands  not  known  to  have  infestations.  An  intensive  ground 
examination  was  made  in  all  stands  within  the  protection  boundary 
except  where  chemical  treatment  was  applied  in  the  summer  of  1974. 
Protection  areas  are  established  in  those  stands  which  are  accessible 
for  treatment  such  as  along  scenic  roadways,  picnic  areas,  overlooks 
and  other  high  use  areas.  The  protection  areas  generally  extend  to 
about  200  feet  away  from  access  which  is  the  distance  the  spray  hose 
will  reach.  The  ground  evaluation  covered  four  different  areas 
(Figure  5).  A  total  of  sixty  variable  sized  plots  were  taken  at 
five-chain  intervals  within  the  protection  areas  using  a  10BA  factor 
prism.  Examinations  were  made  at  sampling  points  to  determine 
severity  of  infestation,  proportion  of  host  type  and  stand  density. 
Trees  were  tallied  from  five  inches  DBH  and  above  in  two-inch  diameter 
classes.  Several  trees  were  climbed  in  each  plot  to  determine  the 
presence  or  absence  of  aphids  in  the  upper  crown.  In  addition  to 
taking  the  plots  which  were  located  inside  the  protection  areas,  the 
outer  boundaries  of  these  protection  areas  were  thoroughly  examined  to 
detect  infestations. 
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Figure  4.     Adults  and  neosistens  of  balsam  woolly  aphid  on 
Fraser  fir. 
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RESULTS  AND  DISCUSSION 


Results  of  the  current  evaluation  showed  a  considerable  increase  in 
the  extent  and  severity  of  balsam  woolly  infestations  on  Roan  fountain 
since  1973.  The  aerial  photographic  survey  revealed  additional  tree 
mortality  near  Carvers  Gap  along  the  highway  to  the  rhododendron 
gardens  and  near  the  Roan  High  Bluff  (Figure  6). 

The  ground  evaluation  revealed  a  large  number  of  new  infestations  and 
an  increase  in  the  spread  of  previously  known  infestations.  Infesta- 
tions were  detected  in  the  seed  production  area  along  the  Balsam  Road 
and  in  the  highly  scenic  Rhododendron  Gardens  (Figure  7).  A  summary 
of  the  ground  cruise  is  presented  in  Table  1. 

Table  1.  Incidence  of  balsam  woolly  aphid,  Adelges  piceae  (Ratz.) 
infestations  in  the  Roan  Mountain  Recreation  Area,  Toecane  Ranger 
District,  Pisgah  National  Forest,  1974. 


Acres  of 

Per- 

No. 

Total 

host 

Stems 

Per- 

Per- 

cent 

fi  r  i  n- 

no.    in- 

type    in 

per 

cent 

cent 

fir  in- 

fested 

fested 

area 

acre 

fir 

spruce 

fested 

per  acre 

in  area 

Area 

#1 

5.6 

368 

32 

68 

100 

117 

656 

Area 

#2 

60.0 

335 

67 

33 

31 

69 

4,140 

Area 

#3 

52.0 

334 

85 

15 

36 

104 

5,408 

Area 

#4 

60.0 

30 

100 

— 

50 

15 

900 

Area  1  which  is  located  at  Carver's  Gap  Picnic  Area  was  the  most  heavily 
infested  of  the  four  areas  ground  checked.  Fortunately,  this  stand  is 
mostly  red  spruce  so  the  impact  of  the  aphid  will  not  be  as  great  as 
in  the  other  areas  which  are  predominantly  fir.  In  less  than  two  years 
the  percent  of  infested  trees        increased  from  10  to  100  percent. 
Most  of  the  infested  trees  at  Carver's  Gap  Picnic  £rea  are  expected 
to  die  during  1975  and  1976.  The  District  is  gradually  converting 
this  area  to  spruce  by  cutting  and  removing  the  most  heavily  infested 
fir. 

Light  to  heavy  infestations  were  found  in  Area  2  along  the  Balsam 
Road.  The  aphids  were  primarily  in  the  upper  crown  which  made  detection 
yery   difficult.  The  aphid  is  well  established  in  this  area  and  is  ex- 
pected to  cause  severe  tree  mortality  during  the  next  two  years. 

Area  3  which  includes  the  Rhododendron  Gardens  had  light  to  heavy  in- 
festations scattered  along  the  highway  and  heavy  infestations  in  part 
of  the  gardens . 


/ 


Figure  6.  Location  of  areas  on  Roan  Mountain  containing 
significant  Fraser  fir,  Abies  fraseri, 
mortality  caused  by  balsam  woolly  aphid, 
Adelges  pieeae   (Ratz.). 
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The  lower  half  of  Area  4  (seed  production  area)  was  heavily  infested, 
but  no  infestations  were  found  in  the  upper  half  of  the  area.  Unless 
the  trees  are  treated,  heavy  tree  mortality  is  expected  to  occur  in 
1975  or  1976. 

Balsam  woolly  aphid  infestations  can  be  controlled  by  spraying  a  1/8 
percent  emulsion  of  lindane  in  water.  This  spray  can  be  prepared  by 
mixing  five  pints  of  20-percent  lindane  emulsifiable  concentrate  with 
enough  water  to  make  100  gallons.  The  spray  should  be  applied  to  the 
point  of  runoff  on  the  entire  bole  and  branches  of  infested  trees. 
Spray  can  be  applied  any  time  from  May  to  October  with  high  pressure 
spray  equipment.  One  treatment  is  generally  sufficient  for  several 
years'  protection. 


PESTICIDE  USE  STATEMENT 


Pesticides  used  improperly  can  be  injurious  to  man,  animals,  and 
plants.  Follow  the  directions  and  heed  all  precautions  on  the  labels. 

Store  pesticides  in  original  containers  under  lock  and  key— out  of  the 
reach  of  animals  — away  from  food  and  feed. 

Apply  pesticides  so  that  they  do  not  endanger  humans,  livestock, 
crops,  beneficial  insects,  fish,  and  wildlife.  Do  not  apply  pesticides 
when  there  is  danger  of  drift,  when  honey  bees  or  other  pollinating 
insects  are  visiting  plants,  or  in  ways  that  may  contaminate  water  or 
leave  illegal  residues. 

Avoid  prolonged  inhalation  of  pesticide  sprays  or  dusts;  wear  pro- 
tective clothing  and  equipment  if  specified  on  the  container. 

If  your  hands  become  contaminated  with  a  pesticide,  do  not  eat  or 
drink  until  you  have  washed.  In  case  a  pesticide  is  swallowed  or  gets 
in  the  eyes,  follow  the  first  aid  treatment  given  on  the  label,  and  get 
prompt  medical  attention.  If  a  pesticide  is  spilled  on  your  skin  or 
clothing,  remove  clothing  immediately  and  wash  skin  thoroughly. 

Do  not  clean  spray  equipment  or  dump  excess  spray  material  near  ponds, 
streams  or  wells.  Because  it  is  difficult  to  remove  all  traces  of 
herbicides  from  equipment,  do  not  use  the  same  equipment  for  insecti- 
cides or  fungicides  that  you  use  for  herbicides. 

Dispose  of  empty  pesticide  containers  promptly.  Have  them  buried  at 
a  sanitary  land-fill  dump,  or  crush  and  bury  them  in  a  level  isolated 
place. 
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